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ABSTRACT: 

PURPOSE: To efficiently remove heat generated at a magneto- resistance effect 
element by forming a magnetic shield out of a multilayer film wherein layers of 
different thermal conductivities are alternately layered. 

CONSTITUTION: A magnetic shield material layer 7 of an Ni-Fe film and an 
intermediate layer 8 of a Cu film are alternately layered in the order of 
Ni-Fe/ Cu/Ni-Fe on a substrate, thereby to form a lower magnetic shield 1. 
Subsequently, the shield 1 is patterned to obtain an A1<SB>2</SB>0<SB>3</SB> 
film as a lower gap 2, Thereafter, a magneto-resistance effect (MR) element, 6 
is formed. After an electrode 3 for supplying a sense current is formed, an 
upper magnetic .5MALMJLjif„i!r^„.!^^.;^^^^^^^ ■•■^ for£rit?d in tji*?_same [ii.jnrit?r 

£L,.~.:ilt}„Jx;Jll„£'2i^^ manufactured^" lF'Thi3""con3H'tution7"'3i 

shield is constituted of a muti layer of the material layer 7 and intermediate 
layer 8 of a high thermal conductivity, thermal conductivity of the magnetic 
shield is improved, so that, the heat generated at the MR element, is 
effectively removed. 




COPYRIGHT : (C) 1996, JPO 



30 ^ M » « tA> 



: « «t««Ct|kS OL (ft 9 JO 



(fUtfOA O00OM2S? 





















































it 

1 



(i9)B*H^i¥;i' (jp) <i2) ^ |g ^ ^ (A) (nmmm&ms^ 

(43)4«BB ¥1*8^(1996) 2^ 6 B 



(Bointa* mm^ /frtsaa# fi mmm 

G 1 1 B 5/39 
GOIR 33/09 
H 0 1 F 10/00 



H 0 1 L 43/08 Z 

9307 - 2G 


GOIR 


33/ 06 R 




(TDtflKA 


000004237 






B*matt3C^tt 


(22)ffiKB ¥jS6^(1994) 7 ^263 































(54) mmom] msMsmm^vi' 



(57) [S*!j3 

/UF 1 . 5(7)M^mmi>z^-T yy'2 , 4 Sr^LT^tt^. 




02/11/2004, EAST Version: 1.03.0002 



1 

imm 1 ] mmmimmtwiismmMmm 

# ^® 2 O a t J 351: t«® t ^ms^ ^> Jg^ 

^coJ¥$2:D2 tUctg^lC. ^iJOMifJtDi /D2 
2-1 0(7)|gsi(3S,|,ii:5::^i:-rsff^]IltEmco 

[M*)a3] |fne|gl«0«*^"Ni -Fe, Fe-Ta- 
N, Fe-Si-Al, Fe-Co, Ni-Co, Ni 
-Fe-Co, Fe-Si, Fe-N, Fe-Ta, F 
e-Ti, Co-Zr, Co-Ta, Co-Tii7)U-f 

[|**JI4] |iriem2<7)fl*iCu. Ag, Al, Au, 
Cr, Mo, Pt, Ta, Ti, W, AIN, SiC, 

mm. 1 immmmi^'^ -y h . 

[0001] 
[00 02] 

±^<^j:^WMzh^. ^ff)±^^ii. lO^ A/cm 

^ix6MR^'yvi,z-o\,^xi±. mmmueoimx\ m 
mvxt\,zm'f-<7)i^^-f\^mzx hi^±mz^m-ti> 

-ft, ajE^i, ABsm(D^^mmt(:>tihi3K mm 
±(4, :^V'^h^^-ivu-y'3y(Dm^mzxm 



2) #^^8-3 67 17 

2 

v—i^3yi>zj: ommizm^hiTcompii. 
[0003] s-?«i«±^2:<gi*r.s:^rai: IX. mt 

if. #miS6 1-24231 3-^i;jSCI4, IS^SftT' 

10 :mi,zxtiii. MRm'f-iz^^Lf^mi. m^offlisii? 

X\ M R^^aS±#5:^Wl::flJ©Jf <! t 
[0004] 

i^Thi ^^m# s: M Rm'f^ommfi^m t mi com 
&±izm-t^xdi>zmm-i:mx'ii. uRm^f-iz^ 

±.Ti^-)\^vi]\^^mf^fzi/iiz. mLt^is.mMk 

[00051 *^BBcosw{i, J: 'ommmi,zMRm^i,z 

±-^^mR^'yVimmt6Zbi,zhl. 

[0006] 

mtcofz>ibcDmi3m^-^^ Tx^m h-b-h^xh mmmi 
m^^h. miBmmmm'f-\>z-^yx%^,^mkt 
30 htzi^(r>w&fi. -nffi^z/-)VY<r)n^-m^hz^^ 
^rm^iiitLxmif^ixtzi^i^hmMmi^ 

^sj J: 0 hmmm(^±% 2 c7)ji t ^^mzmm uz 

[0007] 

imtmn mz. :^mn<mmmi,z':>K^xmm^^mb 
xmm-ti. 

[ 0 0 0 8 ] la 1 f4. *%BjcoMRA.y Ycr>m 1 <omm 

40 Mi^tWiWSXSyh, A 1 2 O3-T i CS^ (H* 
±^^xy^•-y:^^ffi^^i;0. ^Mi^-;l'H«i|SJfl7f- 
J^^K-tS^SSOOniiCONi-FeJl (Ni :82%- 
Fe : 1 2%. «%) fc. ^railSSJBBg-r^gS 2 
SOnmCOCuKS-N i -Fe/Cu/N i - Fe/Cu 
/N i - F e <?3Jlit3ci:{SSii L , ^^ff *5 2 m!7)T 

gHS^v— /i^F 1 t:^mLfz, m^xpmm^(^yth 

lyi^Xhn^-yimi^L. ^ •^y:s:.y^y nzi.^T 

[0009] mz, TS?^-^ •y7'2 t LTii? 2 0 Onm 
50 OAl 2 03 K^-;^^N'y^ffitCj:O^Ucf*. MRJK 



02/11/2004, EAST Version: 1.03.0002 



(3) 

3 

7 -f/PAA'^ TX^t LTif$ 3 SnmOC o -Z r -M 
<Co : 82%-Zr : 6%-Mo : 1 2%, il^^ 
%) Sr. ^^iittX'<— tflgi LTi?§2 0niiiC0TaJS 

IVIRKi:LTlf$3 0nicON i -FeJi (N i : 8 
2%-Fe : 18%, M%) Sr. tT/? 
$20nnC7)FeMnM (Fe : 50%-Mn : 5 0%, 10 

T2 7 0'c. \'i^^(r)im^T~-)vm^^m.'L. 
[0010] m^^x^y:^%m:mkthfdh<r)W^^ 

tuts Ta/AuXA"'7:?]i|(Jf$5nin/2 5 0nm) 

*;f*{t±a^-r -y^M i: L-C«$ 2 5 Oniii<7)A 1 
2 03 iiS-;^A.yi5'ftt:J;0fiKJiL^>:f^. TIPi^wl-H 

1 mmMt nm.<^-mxw^ 2/^m(7>Ni-Fe/ 

[00 1 1] UU:c7?J:'5^«)iS-*^I.MR-N.yHtc-5 

)g±#KoV^Tl.«o7tJ£S, mffi5&«3 X 1 0' A/ 

[00 12] a5{±, ttejROMR's.yHcoaifffiiaTJ) 
h . T^BSIit,i^-;U H 1 J: tX±gsm 1^-)^ K 5 tti 
)f:g2^(in C7)N i Fe#«M (Ni : 8 2%-Fe : 1 

2 % , fifi% ) I ^ A,^it 43 •) . ^■M:U'f-{5l^ 1 iOl? 

%mbn-xhh, %\<rmm^tnmz^yxmm. 
%\zi.h%=m^<rmct't,%=i-m±mz--i\.-^xm. 30 

g3X107 A/cm2(Ct3l^T4 8'CT\ miOMfi 

XWmmf±%<mtihiiJih)L^Li:,iv^ ^\<r>%m 

>yK^^«T-§|.^t**^Sn^. 
[ 0 0 1 3 ] EI2(c. ffi^i/wPH^ipfST^jefiSi-ri. 
Ni-Fe|iOJ¥§Di +^»8S:ffMfl.Cu|i 40 
«iI$Dj <7)IUfJtDi /D2 $rl*^4.5 0^-CS'<l:S 

m^n mmimx omhz) srs^t. rans^i^- 

2^£mcO-^fflt L-Jt. lSf[|?St±3X 1 0^ A/cm 
2 i:L;t. Di /l>i1f'±%<ts:h^zr>fiX%=f-\^^ 

wmmmt'V^ <^'o. n i - f e#®ji^fflv^yiii 

hb. uimb/ub'^^l^j:\^i><Dcr>. Bs <7)jKT*<ra 

st'Srs. ^mm-h. :^m.^i^-)vvizms$ti 50 



#g§¥8-36 7 1 7 

4 

S:m)-ri.^4^)f=»i. MilitDi /D2 *52~10^ 

[ 0 0 1 4 ] 03 58^i/-;l^ Wi(E(S7 2rJgfi£tl. 
Ni-FejiiOJfSDi fc+SlSS-jefi^tl-CuJicO 
ff$D2 iOli/gJtDi /D2 iSizm^Uzm^X'. T 

m^'y-fv VI ax t/±msM^-fi V 5 conwsr 

0. 2Mmt>(:>8MmtX'^^t$-\tfzb^<7)m'Fim±. 
#«AT. j^mme ( 5 kFCI izmiiii:ht 5 5k 
FCUzm^iii:fj<DitX^m) Sr.T^-f. TSPH^v- 

1 }iXx/±um^i^-fVY 5 <7)mm~b itz, 
m^mmasx 1 c a/c t uz. m%>—jvY 

5Mmji}±X-mm~^lX\'^l. ^7t. 

0 . 5 ju maTxiim±mt^^mz±t < 

li<^^. ^<0*SS*>4.iai^>'-;l'K(7)|KJf(i. 0. 5 
~ 5 At m offiH t $) I, c: t *<a i L V ^ t V ^ i. I, , 
CO 0 1 5 ] JXtc. *%B3O^2t0||te<?!|(cov^TljiBB 

X'h^. A 1 2 03 -T i cm. {EI**B&) ±{c::^A- 
•y^'^lCiO. «^i^-;l-K»^l7$:Jg«-tl.JPS5 
OOnm£OFe-Ta-NM (Fe : 7 8%-Ta : 9 

%-N : 1 3%, m=F%) b. '^^Msmm-im^ 

2 5 0 nmcr)Cu^S:Fe-Ta-N/Cu/Fe-T 
a-N/Cu/Fe-Ta-N<7)Mt;3<i:taiit. ^ 

mti^2Mm(DTMmi^-jvv 1 ^m^Lfz. m\^x 
xs#iim*-c5 5o-c. i^cr,r=.-}vmm^nt 
jtt*. pji^m^zmxLfz. WMkmmxma. m 
KDmmmtm-bUz, fzfzt. ±mm.'^-jvv5 

it. J|C$2>umcON i Fe#fl]K (N i : 8 2%-F 
e : 1 2%, MAX) lzi:mfS.Lfz, 
[0016] liLhOJ: d=5:«JiS-*i-SMR'^-y 

s±#(c-^v^T^ai-5^^iigms mssffi^3xio7 A 

/cm2 H:fcV^T>aa±#{±l 5'Ct\ t¥*cOMRA..y 
^X'^hZbi^Tn^ixt:, 

[0 0 1 7 ] ^43. mcommx'ii. m^^—ji-v^ 

nblXNi-Fe, Fe-Ta-N$-fflV^/c*^tCO 
^■^XmlfztK ffitCFe-Si-Al, Fe-Co, N 
i-Co, Ni-Fe-Co, Fe-Si, Fe-N, 
Fe-Ta, Fe-Ti, Co-Zr, Co-Ta, C 
o-Tii:ijS.^bi-mmim^lZbtfiT^?>, t 
tz. 'P^mmb LXCu 5:ffli^!t^l:-9V^-CjFLf>: 
*<s MZAs, Al, Au, Cr, Mo, Pt, Ta, 
T i , W^C0lil;tt«1SfJ?>A IN. S i C . BN^<7)^ 

MHiW^^^fflv^l, b I. . 

[0018] 



02/11/2004, EAST Version: 1.03.0002 



(4) 

5 

m-^mzMRm=f-\,zm.uzmwk~fizttiK't 
I, 

[00 19] ttz. Z<rit%(^^>'-)VYlf^mmk^ 

^i^-jvYmMz^im^ixh-mm ■ -^mam-m^ lo 
2 s:^t^;i$o?g^?ajsj:#ffiAT. m^mmm 



#l^¥8-36 7 1 7 

6 

m5\m>i^-)VYkzm.i^-)VYn^mmi:m\^ 

[l^^f^iftBH] 

1 TgR^^j^-z^h' 

3 

6 (MRST^) 

8 tfrB^s 



[HI ] 



8 ' 




[02] 




1 1 \ I ! 

0 10 20 30 . 40 SO 60 

ffiU^it D./D. 



02/11/2004, EAST Version: 1.03.0002 



(5) #P»3¥8-367 1 7 






02/11/2004, EAST Version: 1.03.0002 



